SPAR - BRAMPTON {S58) Critical tems List SRMS

B445 AIRPORTYT RO
: ciL Ret¥: 2901
BRAMPTON ONTARIO LES4.3 Revisian: ¢ FMEA Rey: 1
. Sysiem: SRMS
Subsystem: ELECTAICAL SUR.EYSTEM
Azzembly Dege: Sarve Powar Amplifier |
Par Numberfs]: 51140F1177-3 S1140F1177-5
Haayry:

Function: Motor Drive Ampliler Sesamby Provides meior vollopa based an demand mm tachometar electranics.
Commistates the motor drive voltage, Frovides hardware current Nmilting, brake
arive, direct dive funstiors and enables backup drive. Provides BITE sircuits ared
BIiTE varification for MDu.

Faliure Mode: L3 of MDA inhloit ovemide.

HW Func, Screen Failuras
Criticallity; Z 1R
Mission Phass: ot
Causa(s): Mator Drive Amplifier Assambly Outpuit wwitch MUX and sémmetation saitch MUY aanndt be set ko OwmaTicl slate.
Eaiure effect on

unit/and Hem:
Me effeet untl subsequent failure. Sutbequent braks falled OFF failuns bs ammunciated by Brake BITE but SPA cannat override MO inkibit b
Sala falladt jaunt.

Worst Caza: Laxs of Joint Oynamic Braking. Symtam unpratecied from sdvspguent braks falled OFF
undamt Faths: Backup Orve,

stention Ratlonals

Damign;

Field Fragrammabie Gale Amays (FPOA's) and the Emar Catection and Comecten (ECAC) ara sami-cusiom microcireuits n which the basic
cheragn functional slements are designed by the manutfasturs. The intereanrection of thess slarments ia then gustomized by Spar 1o prowds the
functionalty af tha comgleted microciroult. The design utiles Arve CRGUL techniques and @ implemanted using CMOS Lechnaloey. Ths
techrology operates ol [ow power and hencs th clivics douks Ak evperience signiioant operdting atresses, The techngiogy ks mature, st the
basic device rekabury == weoll documented, All SURS5ES ane additianaly reduced by daraling the apsropriabs paramatars in stcordaros with
SPAR-RMS-PA D03 und varified by design review. _

Thia Bppmll:hhl!aWMHMMHMH‘IMWMMMEMHhlmmbh'ama!&nﬂlmplﬂrﬂf
tha PWWE and vz in significant weight and valume sevings. This fype of nemiqusiom part Pea bean sUCCRESTUNY USad in olher space
AppicEtions,

Thei: parts ara qualified 2 the requirements of the applicable specification, They ane 100% soresned and bamad I by the requirements. of this
Spar requraments docurmant.

The EPA bowrd ik tubricriad uning Surfacs Moy Teohndkcgy (SMTY). This o a PYWB azeembily beshrsiogy bt which tha componants 3
sobdered to (e Solder pace on the surfeca of tha FivB. The significant advaniag of this lechnology b 1 Bnais Be parts an the beard o b
maors Ganasly packed, to reduce o aversll vwiume and weight of the ,

The AsanMmidy procss i highty automated. The parta s mounted on the Doards using 4 tormpuUtar erirolied "pick and placs” mazhine. Tha
subszquent soldering operation is parfomad ubing m batl fumiscy, in which the tme and tempertune themai profie hat the FYWE JEsamiy s
arpasad [0 1 nghthy SONtrolled rd sptimied i snsurs propar piet soidering sitschment. The 3ssembly is rrarwdfosturod urler documented
procaduree end quality controls. Thess coniols are @astised throughout o assarmbly, irspestion and testing of the unit. This inepection
ncluces workmanship, Componant Mounting, Solderning, and eondorel soating b smaure thet | & 0 accordanes with the MHE 5300 stancarss.

The SMT dine used for the SPA PWE assembly ki undergons s hull quasiification program, and assemblies produces on this ling ae Lsed m
oiher EpAce programe. _

Theﬁmit board desion has been reviewed to e adeguats conducor width and sepamtion and 1o confimn appoprathe dimensiom of
solder pads drd &f somponant hadd provisions. Parks mowmting methogs are contrelied In a00ordance with MAFC-STD-1544, MSFC-5TO-158
and SASD 2373751, These documents rxjuive spproved mourting methods, Siress relief and somponent securty.
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QUALIFICATION TESTS - Tha SPA I8 subjected 1o thé fokwmng qualification testng:

VIBRATION: Each ade of tha Okt i subjectad to Flight Acceptance Vibraton Test [FAVT), Qualificatian Acceptinca Vibration Tegt (QAVT
and Qualification Vibratien Tests (OVT) in acsrdanos with e $P4 Vibratlon Test Prosedune (E28588] The level and guration for FAYT & |
par Figure B and Tutle 2 of BXES8E; the livel and duration for GAYT is &s per Figure T and Tabla 2 of B26585' the jovel ard duration far 0"
as per Figura B and Tabk of 826556, AL the and af the thee Susewstve randam vibeation tact in each @ip, bath directena () of aah of i
kg & slbgeeted In @ shock pulse test as par Fugure & of 525584,

THERMAL/VACULM: QM TVAC Test i in sccordanca with Figure 6 of tha SPA TVAC Test Procedure (E2E58), with ful
FunclicralParamelric Tzt parformed & lwls of +80 degrees G and -36 degreas G, and PON-Operating et -54 dagrees &, The Cunlification
vacuur levels during TWAC is 1 X108 teer or ke, The tobal tast duration is 7 172 cyeles. The QM S3PA i sugjected % a minimum of 1000
hours of lifa leating 2nd 1000 power Cn-O4f cycias.

EMC: The QM m subjsctad fa EMC Teating {teate CECVACEDD, CEOT, £5, S50z, C508. REOZ, RE02, and RSOT) In accordance with Ine
SPA EMC e Procadure (BZ5477) baged an MIL-5TDR461A.

UNIT FUSHT ACCEPTANCE TESTS - Tha FM 5PA ju eubjected (o the fallawing acceplance besting:
VIBRATION: FM Accaptance Vibration Test (AWT) in accordancs with the SRA Vibrtion Tezt Procedurs (EHESEE, with besel and duration &
par Figure & and Table 2 of 826558
THERMALAVACLIUM: FM TVAC Test ig in gocormancs with Flgure & of tha SPA TVAC Test Procedure ((20588), with |evels of +49 cooree
&l -25 degrese C for a duration of 1 142 cycirs. The vacuum levels dunng Acceptence TVAC Test I8 1X105 o o fnEs,

HKINT 5RU TESTS - Tha SPA [a taxtad ge peat of e jninks (arbient und vibration tects oniy}. The ambiert ATP for the Shoukdar Juing,
Blberw Joirt, and Wrist Joint are s pEr ATE 2001, ATP 2003, and ATP. 3005 respecitvaly. The vibraion best Tor e Shoukder Joant, arl E|bo
or Wixt Joirt are as par ATP 2002, ATP 200& and ATP 2006 respacthaly. Through wire function, eocminuty and «lectrcal olation tests ara

parfamnd mar TR 253,
%C%?IC&L ARM REASSEMELY - The SPA'stJeints urwkerga @ mechanical anm integraticn stags whixe elecirical checks are perform
pear TF. . .
MECHANICAL ARM TESTING - The autpeing spiit-arm is configured on the Stranphack ared the Manipulitor AT Checkout ia parformed
per ATP.1932.
FLIGHT CHECKOUT, PORS OPS Chechout (alf wahickee) JSC 1 Gody.
Inspection: ‘

Undts afe manufachured undar documented quality controks. Thess cantrgls am sxercised hroughoul design procuremant, panning,
repening, procedsing, fabrication, assamibly, testing and shipping of tha unite. Mandatory Incpection points ans armployed at vericus siages of
fabrcalion, azsambly, and leat, Covemment Source inapettion is imvoekmd & varous comio evels,

EEE par mapection is parformad a3 requived by SPAR-RMS-PA XT3, Eqch EEE part is qualified at the part kvl o tha requinemanta af U
applicable specification. Al EEE parts are 100% screened and bumed-in, sa & mimimam, a8 required by SPAR-RMS-FA.LDO0A, by the supplier.
OF A is perfarmed iy required by PA. 003 on a andomiy Selsdted B% of parts, meximum 5 pieces, minimum 3 pietes for anch Jof numberdare
codi of parts recavisd, All cavity deviges @@ subjected 1o 100% PIND. Wire is procuned 1o specifisation MILAV-Z27SS or MIL-VY-2131 apd
ingpecied Bnd beebad to MASA JSCMI000 Standard Numbsr 954,

Raceiving NGRection vennes that all pars racaived are e idantifiag 0 the procurement documeants, It mex physical damage has occumed £
parts during shipment, ihat the recaiving documents provide adeguate treoeabliity Information ard Bcreening dats clsarly identifies acceptable
parts.

Farts 2o inspected throughout roarfineh e wnd wesembly 39 spproprizte o 1 MANUTactng stage cormplie? Thees nzpectons ingluds:

Prirted circult board Inspection for traok, sepdration, damage and adequacy of piaed through Foles, companent mounling inapection for
earmect soldaring, wire iaoping, sirapping, et¢. Operators and inspelsrs r brained and cerlified to NASA NHB 5300.4{24-1) Standard.,
Lanfamal caating inspection for edequate processing ks parformed ueing Liravicist light echrques. F.C, Board inetaltation inspestiae inelus
cheeks frr comect board instaliztion, allgnmednt of blards, Aropst connector contaet reting, wire outing, strapping of wires e, Post P.C.
Eoard mxtaliatian (INspection includes cieaniiness and workmanshic (Spargovernmen rp. mandsinry inspection polnt.

Unit Pra-Aszeptance Teet Inapoction, whioh Includes an qudi of kvwar liar inspechon comphstion, a5 it corfiguration vedfication ki as
design mc (Mandeory NSpaction poir), A unit Test Readinsss Review (TR whith inch vy wrification of st parsanna, tael SocLaments,
berst squipmant calibeatisnhalidation siebue and hardnsare configuriion is convened by OA i Sonjunchion with Engineering, Reliaodity,
Conlguratxn Conbrol, Suppliar ex appicabie, ang tha govemment repressrmativa, priar ta e sian of amy farercal barting {Acceptance o
Ciuglincation). Linit el Accaptance Tesiing {ATF) inchudes amblent performance, thenmsal and viovation testing {SRErQCATIMERt rag.
MANETIONY NS peatinn poird).

Irtegraton of wnit to Joint BRU - Inscections include groumaing cracks, connsctien Tor bont or puahbagk contacts, visual, cheaniiness,
interconnent wiring and powsr up test to the appropriale Join inapecton Tegt Procedure (TP Joint level Pre-Accsptance Test IR pec o,
ingluches 2 aledt of lower ther Inapection eonmetion, & buit configurstion variflcation 1o a8 deaign &tc. Joint kevel Agseptance Testing (ATF)
inciudes ambient and vibratisn testing [Sparspovarnnmnt g, mandaton inspection pant). _

Mechanisl Arm Runm'rlhlr-t: irtagraion of MEeChArCAl AIT BGasey Mk 10 1orm tha 2ssemiled A, Inspectns ans performed at
aach phase of megration whish inchudes elesinical chesks, through wiring checks, wiring reuting, nterfacs connectors for bert o puahback
contacts ett. Meshanical Arm Tesling « Strongback and flal fioor smbsent performance bl {Sparigovarmament rep, mandstory Nspaction

OMRED Cfline: Power-up am. VWith Brakess ON venity no BITE smars.
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Instalation:
I ‘OMRED Online  Prowar-up arm. With Brakes ON yesify no BITE erore
Turmarcund:
Screen Fadure: A Fanx
B Famx
C: Pama
Creyw Training; The crew will be trained to lum RMS powsr 10 off f brakes i to stop am.
Crew Actlon: Wone., For subsesuent fallure crmy must tm RIME poser switch 10 off 12 apply Brakas,
Dperational Effect: Mone. Subssquen faslure in auiobruang may caiees KHn: rnaway.,
Miszion MNona,
Constraints:
ipprovals- .
uncicnal Group Mame Pasition Telephone Date Signed  Beatus
nglnear Hilk, Mazhaid Systerns Enginabr 40 150187 Sigrad
'alatdty Melgaara, Lina Rekabllty Enginesr 4350 150487 Signed
'rogram Marmgament Ofic:  Taphin, Ron Tachnical Manager 4766 15087 Sigred
Lryeinm Maragsr Glenn, Gearge M5 Suberyetern Manager {281) 4351516 Z4Marsa Signed
echaica] Marager Fack, John Techrical Manager (JEC) TH3-485-1264 AMaE Sgned

Frr o Phetriest Jraipater  Codad Bovi i

RMS/ELEC - 577
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